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(57) A camera ^stem includes a camera for photo- 



gr^oling an ob$ect and acquiring image data of ttre 
object a connector prodded to ttie camera and con- 
nectabte to a conffuiter^ a manipulation member pro- 
vided to ttie camera, and d^ector provided to said 
camera The detector detects an operation of said 
manipulation merTt)er. The camera ^stem further 
indutes output means provided to the camera. The out- 
put means outputs a signal based on ttie result detected 
by ttte detector via ttm connector. Ttie canera system 
furttier includes functkm mear^ for making the compu- 
ter connected to the camera via the co nn ector receive 
the signal arxl contrd a screen of a displ^ which func- 
tions tog^fier with the conrputer k)ased on the signal 
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- Description 

[0001] The present inventicHicianTts a prbrHy based (mth^ 
of which is incorporated hereinto by reference in its artirety. 

5 

BACKGROUND OF THE INVENTION 

1. Reld of the Invention 

10 [0002] This \m&t6on relates to a camera for photographing an object arxJ acquiring an tmagedata of the object arKi 
to a camera system inducfir^ a computer havirK) a connector which allows a cannera to be cormected with the compu- 
ter. This invention also relates to a camera used in said system. 

2. Description of the Related Art 

75 

VXSOSl tn^e d^tal^ by a d^rtat camera is typically loaded into a coTTYnit^ 

a driver software) for the digital camera. The image taken into the computer is processedl ^nted, or recoided using sax 
application software installed in the computer. Some camera ^sterns allow the live^ew image being tak^ by the dig- 
ital cannera to be displayed on the monitor screen of the conrput^ with he^ o^ 
20 of the digital camera to t)e released by the driver software 

[00041 However, in these corrventional techniques, the user interface of the cfigital camera and that of the personal 
ccmf>uter are differem in shape and operation, and therefore it is re^ in the use 

of both internees. 

[00051 When a digital camera is connected to a personal computer to operate the digital camm, the digital camera 
25 and the personal computer coop^ate with each other. Nevertheless, since the user interfaces of the digital camera and 
the persorial conrputer are differern in sfrape and operatbn. the user corifuses ^ 

tton, the user should select one of these interfaces in accordance with a required operation, whk:h also causes confus- 
ing and troublesome operations. 

[00061 Further, in a case where a digital carnera is conriected to a computer, although th^excti^^ 
30 each Other, these data excharige can not be performed in a single actkm. 

SUiyUMARr OF THE INVENTION 

[0007] Therefore, it is an object of the presemiriveritkm to provkie a carnera^stem 
35 coriputer are connected to each Other, and whk:henabtes an easy operatkm Of the digital 
[OOOBI It is another object of the present irivenftkin to provkte a canrterasuit^use^ 
system 

[0009] To achieve these objects, in one aspect of the present inventk)n, a camera ^stem comprising a camera fc»^ 
photographing an object and acquiring inrrage ctata of the object, a connector provided to the camera and connectable 
40 to a computer, a manipulatk») member (vovkfed to the camera, and detector (vovkJed to the c^nera, saki detected 
detecting an operatkm of the manqpulatkmnriernber, the canri^ characterized in that 

the camera ^^stem further comprises: 

output means provkled to the camera, sakt output means outputting a ^gnal based on the result d^ected by the 
45 d^ector via the connector; and 

functk)n mearis for rnaking the conrputer ccmrtected to the camera via the 

a saeen of a display which toctk>ns together with the oornputer based on the signal. 

[pOtO] With this cam»a system, since the screen at the computer is controlled tn accor d ance with the operatron of 
50 the manipulation member ol the carnera, the user can control the screen of ttie computer fr 
[00111 lnacasewhereanoperatk)noftherr)anipulatk)nnr)enrA>erof theca 
inriage data photographed by the carriera to the oornputer, the user can specify the fdder i 
eraskte. 

55 BRIEF DESCraPTION OF THE DRAWIh^ 

[0012] The above arxt ottier objects, features, and advantages of the present inventkm will t>e apparent from the fol- 
lowing d^led descriptkjn of the preferred embotfimente with reference to the attached drawings, wherein: 
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Rg. 1 isafrontviewofthecUgrtalcamemaccordirigtoan^^ 
in a digital camera systOTt; 

Fig. 2 is a rear view of the digHal camera shown in Fig. 1; 
Fig. 3 is a bottom vieiw of the digital carnera shown in Rg. 1; 
5 Fig. 4 is a block diagram of the corrtrol system of the digital camera shown in Fig& 1 through 3; 

Fig. 5 illustrates an overall construction of a digital camera system according to one ennbodiment of the present 
invention; 

Rg. 6 illustrates a screen transition in the system shown in Rg. 5; 

Figs. 7(a) and 7(b) illustrate a screen D10 in the screen transition shown in Ftg. 6, wherein Rg. 7(a) aiustrates a 
10 soeenof the personal computer and Rg. 7(b) illustrates a saeen of the digital camera: 

Figs. 8(a) and 8(b) illustrate a screen D12 in the screen transition shown in Fig. 6. wherein Rg. 8(a) illustrates a 
screen of the personal Gonrputer and Rg. 8(b) illustrates a screen of the digital camera; 

Figs. 9(a) and 9(b) illustrate a screen D13 in the screen transition shown in Rg. 6, wherein Fig. 9(a) aiustrates a 

screen of tfiepersorial computer and Rg. 9(b) illustrates a screen of the digital camera; 
IS Fig. 10 illustrates a screen D11 of the digital camera in ttrn saeen transition shown in Ftg. 6; 

Fig. 1 1 (a) illustrates a screen of tfte digital camera D20 in the saeen transitk>n shown m Fig. 6; 

Fig. t1(b) illustrates a saeen D21 of the digital camera in tfie saeen transition shown in Fig. 6; 

Fig. 12 illustrates a saeen of tfie cKgital camera D30 in the saeen transition sfiown in Rg. 6; 

Figs^ 13(a) and 13(b) DIustrate a saeen 040 in the saeen transition shown in Rg. 6, wherein Fig. 13(a) illustrates 
20 asaeenof the persortal computer arid Rg. 13(b) iOu^rates a saeen ol the digital cannery 

Fig. 14 is a flowch^showmg a syncfironizing control process of the saeeris of the digits 

ter; and 

Fig. 1 5 illustrates a saeen D50 in the saeen transition shown in Fig. wherein the saeen is displayed on the dig- 
ital camera. 

25 

DETAILED DESCRtPTION OF THE PREFERRED EMBODIMEMTS 

[0013] The preferred embodiniern of the present invention win TO)wt>edescrbed using an example of digital 

canr^ra as a computer-peripheral apparatus. 

30 

< STRUCTURE OF THE DIGITAL CAMERA) 

[0014] As sfiown in Figs. 1-3» a cfigital camera 1 comprises a cameiB frame, wfuch is referred to as a main body 2, 
and a photogr^^ng unit 3 which is attacfi^ble to and removable from tfie mani body 2 on the right side of tfie main 
35 body 2 in tfte front view shown fr> Fig. 1.Thephotogra;^'nguriit3ispivotablewitfiinaplarYeparalleitotherigh^ 
tfie mav) body 2. 

[0O15] The pfiotogr^ihffig unit 3 has an inriagepickHp device con^)^^ 

version deMce such as a CCD (Charge Coupled Device) array, to coni^ the opti^ 

irrage consist ing of charge sigrals, each of which was generated tyy each ptxeio^ 
40 The main body 2 has a cfisplayOT LCD (Liquid Crystal Display) 10, a slot 17 for receiving a memory card 8^ and a corv- 

nection temrinal 13 for connecting the cfigrtal camera to a personal computer. The image signal taken by the photo- 

grapNng unit 3 is subjected to a prescrft>ed irriage processirig in tfte main body 2. The p 

tfie LCD display 1 0, recoided into tfie memory card 8, or transferred to tfte person^ computer. 

[0016] Azoomlens301 is provided in tfie pftotographirig urift 3. An vnage pick-ip circuit iri^^ 
45 serisor 303 is located at an ap pr opr iate d position behind tfie zoom leris 301. A light ad^ 

serisor 305 fa receiving flash light reflected from tfie object is provided a^ 

unit 3. 

[0017] As shown in Fig. 1, a grip 4 is formed in tfie lelt-fiarid upper sicteol tfie front face ol tfie camera main bo(^ 
and a built-in flash device 5 is provided in tfie rigfil-fiarid upper side at an 
50 ward SNwtcfies 6 arid 7 »^e provided near the center ol tfie top face of tfi^ 
switch 6 feeds tfie frarrie in tfie dfrection tfiat tfie frarne riumber iriaea 

as an UP key 6. Tfie backward switch 7 feeds tfie fr^ne in tfie directkm tfiat tfie frame number deaeases. and is 
referred to as a DOWN k^ 7. A dear key D for clearing or deleting tfie images recorded in the memory card 8 is pro- 
vided on the left of the DOWN k^ 7, and a shutter button 9 js provided on the right of the UP key 6 in the rear view 
55 shown in Fig. 2. 

[0018] As shown in Fig. 2, an LCD 10 is provided in tfie middle of the left-hand side of tfie rear face of the camera 
rriain body 2. Tfie 10 functions as a view fvider duririg photograpf^^ 
tfie recorded »naga A corvfiression rate siting side switch 12 for swi^ 
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to be reconled tn the mefnory card 8 is posHk)^ 

sonal computer is posftroned on the side face cf the mam body 2 near the photographing unit 3. A power switch PS is 
provided on the top of the rear face of the main body 2. 

[0at9I Finlher^atracltellTRusedasapointmgdeificeforrm^^ 10 is provided at the 

5 right-upper side of the LCD tO. PtxfMed at ifiper side of the LCD are function ke^ F1, F2 and F3 for eocecuting a set 
specific function. Each function key enables to sdect and regster the action when the is pressed, and the regisr 
tered content is stored in a nonvolatite memory 211a in the general controller 211. 

[0020] The flash device (which m^ be abbreviated as FL) of the digital camera 1 has an "automatic flash mode*, a 
torcftiie flash mode", and a tlashprohtbrtion mode". In the "autornatic flash mode", the bu^-in flash device 5 automat- 

10 ically emits flash light acccMtting to the brightness of the object In the "forcftile fteh modeMhe bu3t-rn fteh device 5 
fordbfy emits flash fight regardless of the brightness of the object In the tteh prohibition mode", light emissic^ of the 
builtHn flash device 5 is prohtofted. Every tinrie the user presses the FL mode setting k^ 11 positioned dbove the LCD 
10 on the rear face of the main body 2. the flash mode is switched amorig three rnodes 
era 1 h^ a 1/3 conpression rate and a 1/20 conpressk)n rate; and tf^ user can select tf^ 

15 K. For example, if the compression rate setting switch 12 b shifted to the ri^ 

if it is shifted to the left, the conrfvession rate K is s^ to 1/20. Although, in this embodiment, the compression rate K is 

set to two values. It may be set to three or more values. 

[00211 A p^iotographing/^eproductionrTKXie setting switch 14 is positioned at tt^ 

body 2. Digital pictures are taken in tfie photographing moda In the reproduction mode, the digital images recorded n 
20 the rnanory are refmfuced and displayed on the LCD 10. The photographing/^^ 
also a fcHContact slide switch. For exaiT^e; if the swit^ 
sftifted to tfie left, the photographing mode is selected. 

[00221 The FL mode setting switch 1 1 , the UP key 6. the DOWN key 7 and the shutter button 9 are composed of a 
push switch, respectively. 

25 [0023] A card insertion slit 17 for rec^ngttYernerrK>ry card 8 and a battery cavity 18 are positk^ 

face of the main txxty 2. The slit 1 7 and the battery cavity 1 8 are covered with a dam-shell type cover 1 5. The digital 
camera 1 is loaded with a power suppfy source Ecorisistirig of four AAt)atteriescc^^ 
[0024] Fig. 4 is a bloGk diagram of the control system of the digital camera 1. 

[00251 The CCD 303 intfie pfwrtogr ap h i ng untt3 photoelectrically converts the optical mnage of the object focused 
30 tfie zoom lens ^1 into irnagesigrialsGf three oto^ corrfxsnerits R (red). G (green) and B(blue)^ 

stgriats to the sigrial processor 313. This irrnge signal oviststs of sequerice of ptx^ 

pix^ A timing generator 314 generates variajstirTur^putees for controaing and driving the CC^ 

[0026] Since the d iaphr a g m ol the photogr aphi ng uriit 3 fixed, tfieeoqposure of the 

by ac^ustirig tt« quaritity of eiqposure of tfie CCD 303. that IS. tfie charge accunn^^ 
^ respond to the shutter speed If the brightness of the object is too low to select to an appropriate shutter speed. ^ 

of tfieirriage signal output from the CCD 303 Esac$usted in order to cornpensate for th^ Inotfter 

words, at a low brightness^ the exposure is controRed by ac^usting both the sh^ 

nrnage sign^ is acQusted by controitfftg the gav) of the AQC cnc^ 

[0027) The tiiTOng generator 314 geriefatesv^ious driving contrd signals fv 
40 cfocksupp(Mfn»nthetirnngcoritrotctrciit202.Thesi^^ 

signal for starting aid finishing integration (na. e99X>sure). arid ctockstgrials (horizontal ^nchroruzations^rtais,verti^ 

cal syrichrortization sign^ transfer sign^ ^) for Goritiolting the rea 

respective pixels. These timngstgn^ are suppBed to the CCD 303. 

[0028] Tire signal processor 313 appBes prescribed anatogue signal processing to the analog irnagesK^ 
46 from the CCD 30a The SMsnal processor 313 has a CDS (correlation ctoubfosan^ 
the inriage signal and ari ACsC (mjtornatfo gain controO craift for 
^in of this AGC circuit 

[0029] The light<|uaritity adjusting circuit 304 ooritrolstfteGg^ 

rmied level dele iii w r e d by the general controller 211 when the flash device is used during the photographing. During 
50 the flash pNA)graphmg, the flash Bgm reflected from the obfect is re 

sure. When the quantity of light received by the photo sensor 305 reaches a predetermined level, the lightKfuantity 

adjusting circuit 304 su^splies a flash stop signal to the flash control circuit 214 via the general controller 211. In 

response to the flash stop signal, the flash contnri circuit 214 stops the light emission of the built-in flash device 5. 

whereby the light ernissionarnount of the built^n flash device 5 can be reg^ level. 
55 [0030] The A/D converter 205 provided in the nriain body 2 of the digital carneralcoriv^ 

log signal) of the trnage signal sequence into a 10-t»t digital signal based on the A/^ 

A/D dock generator (not shown). 

[0031] A r^encectoc Kfti rnin g generator 314 and a tirwng control cwcuit 202^^ 
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The timing control drcuit 202 is controlled by the Q&renA controller 211, and generates a dock for the A/D converter 
205. 

[0032] A black level con-ection circuit 2(^ corrects the blackleg of the di 

as pixel data) converted by the A/D converter 205 to the reference black level. A white balance drcuit (hereinafter 
5 referred to as WB drcuit) 207 converts the level of the r»xel data of each cotor CO 
balance can be adjusted after y (garnnra) confection. The WB cm^ 

component R. G, B using a lev^ conversicm t^ input from the general controller 211. The conversion coefficient (or 
the sk]pe of the charactertstk: One) for each color competent in the level conversion table is set each photographed 
image by the general oontrolter 21 1 , 
10 [0033] The rconrectfon circuit 208 OOTecIs for the rdiaractenstic of the pixel 

for example; six j conrection tables with different y diaracteristics. and uses the most appropriate r con^ction table 
accorcfing to the pfiotographed scene or the ptotogr^)hic conditions. 

[00341 fi^ nmage memwy 209 stores the pixel data output from the r correction drcuit 208. The memory capacity of 
the image memory 209 corresponds to one franrte data Accorcfingly. if th^ 
15 nrtemory 209 has a mernory capacity of nxm pixel data, and each pixel data is Stored 
in the memory. 

[0035] A V RAM 21 0 is a buffer memory for storing the image data whk^h is to t>e reproduced and displayed on the 
LDD 10. The nrtenrKjrycapacHy of the VRAM 210 corresponds to the rujnrter of 10. 
[0036] fottephotogra^^iingpreparaikmnriode, each pixel data of the iina^ 
20 1/30 secoTKis is subjected to tfteprescrft)edsigrialprocessirig by the sequence from the A/D ctXTverter 205 to the 7 cor- 
rection circuit 208» arxl stored rn the image memwy 209. This pixel data is simultaneously transferred to the VRAM 210 
via the g&teral controller 211, and displ^ed on the LCD 10. The user can see the photographed object on the LCD 10. 
In tfte reproduction nriode; tfie inriage read out frcffn the nrierrnry card 8 i^ 

by the general contrdler 21 1 , which is then transferred to the VRMA 210, and displayed on the LCD 10. 
25 p)037] A card l/F 212 ^ an interfere for writing and readtrtg image data into and from the memory card 8. A comrmi- 
nication I/F213 is an nrrterface, for example based on the USB standard, which aUows the digital cam^a to be externally 
connected to a computer. 

[0038] A flash contrd drcuit 214 controls light emission of the txiitt-in flash device 5. In particular, tfie flash control 
drcuit 214 coritrolstfiequanl^ of fteh light flash tirntrig, and so on, based on 
30 eralcontrdter211.Thef)ashcontrdcircuit214alsobrifigstftelighte^^ 
input from the Bgfi^<|uantity acQusting drcuit ^>4. 

\f3039} AnRrc(ReatTmrieCfocl4219tsatirnecbcuitforkeepmgthetrackolthedatea^ 
which is driven by a separate power source (not shown). 

[0040] Anoperatfonuntt250f^9witchescorresporidingtotfteUPk^6,theDOWNkey 7,tfieshut^ 
35 FL rnodesettirtg key 11, the ovnpression rate setting key 12, arxi the photographiri^ 
14, and the function keys F1^ F2, F3. 

[p041] ThegerteralGorrtroller211 cornprisesarnicr o cOTnputer, and it organically a)rTtrols the drivirtg tinrtmg of each 
element in ttie plwtographing unit 3 and the main body 2 so as to generally control the photDgraj:rfiing opwation of the 
digital camera 1. 

40 [00^ in the p hoto g rq pN rignriodetfie shutter button 9 pressed to start ph otogra ^ ^ 

creates t^intrarmation (such as the frame number, e9(posure value, shutter speed, compression rate K, photographing 
date arid tbne; flash ON^OFF data, scerie in t br rr atfo a image dctermBnatton resiit, ete), store tfie tag information in the 
nnemory card 8, together with the thunt> nail irriage created from ttie inrege t^ 
start cl the photogp^ih»rig operatxxT), and tfie Gornpressed irnage creaM 

45 pressfonrateK. 

[0043] The nriemory card 8 can store forty frarnesolirnages taken by tfiecfigitalcan^ at a compressfon rate of 
1/20. Each of the frames has tag rnfbmrtation, high-resolutfon image data (640x480 pixels) compressed by a JPEG 
rnethod, ^ thurnb naa Image date (80x60 pixels). Each frarne nri^ be treated as w irn^ 
format 

50 

< OVERALL STRUCTURE OF THE DICTTAL CAMERA SYSTEM > 
[0044] Fig. 5 Btustrates the overall Structure Of the digital camera system. 

[0045] A digital camera 1 is connected to a desktop type personal computer 1000. A keytx>ard K and a mouse M, 
55 which are nrianipulatfon devices for the computer 1000, and a printer 

cables. The personal computer 1000 has a displ^ 1100 wfuch comprises, for example, a CRT or LCD. The cfisplay 
1 100 display various irnages in connectfon with the operatfons cf the dig^ 
a hub cl the USB nritertee; other than original ftjnctkin. A driv^ 
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prograra is onstalled in the personal oonrf)uter 1000 in advance so as to liable various controls b^ween the digital 
canrtera 1 and the personal computer 1000. The driver software may be installed in the personal conrputer 1000 via a 
recordrtg medum. such as a CD-ROM. The driver software can be trarts^ed from the server to the computer 1000 
via the network, and installed in the computer 1000. The driver software includes those supplied form as com pr essed, 
conrt»ned, or divkledfBes from the mecfia or the server. The driver sof^ includes those modified to executable 

forms duririg or after tfie installation in the corrY)uter 1000. 

[0046] When the digital carneral is connected to the USB port of the key board Kin a state where the 

puter 1000 is acth/ated, the kx»nX)r representing the digi^ is displayed on the screen 1001 of the personal 

computer 1000 as shewn in Fig. 7(a). Also displ^ed on the screen 1001 are data or application k»ns "teon". tokler 

icons "Folder^ the icon "cC" representing the personal computer 1000 itself, and an opened window 1003. Since the 

digital caineral is connected to the persorial computer 1000, a cable corinectingtfiei^ 

camera 1 and the icon "cC* representing the personal computer 1000 is also displayed 

computer 1CKX). 

[0047} Fig. 6 shows a screen transitkm diagram of the system. In Fig. 6, the personal conrputer 1000 is abbreviated 
toTC. 

[P048I In a c^e where the digital camera 1 is not omnected to the persorialconiputer 1000,1^ 

to select a prel^rable mode between the reproduction mode and tfie photographing mode by operating the mode setting 

switch 14. In the reproduction mode, the photographed image displayed on the s^ 

mode, a liv&4mage is displayed (D2). 

[00491 In either state D1,[>2,virhen the digital camera 1 is connected to the personal computer 1000, the driver soft- 
ware pre-instaited in the personal computer 1000 detects the connection of the cfigital camera 1, and tr an smit s the 
screen display data of the personal computer 1000 to the dgital camera 1. On tfie otfier hand, tfte digital camera 1 
receives tfre to cfisplay them on tfie LI)C 10. Each screen of the personal computer 

transits to DIOsfiown in Figs. 7(a) and 7(b), respectively. On the other hand, when the digital camera 1 is disconnected 
from the personal connputer 1000, tfie screen D10 r^ums to tfie original screen (D1 or D2). 
pxSBOl In the screen D10 as sfiown in Figs. 7(a) and 7(b) respective, the screen of tfie dteplay 10 of tfte cfigital cam- 
era 1 coincides with that of the display 1001 of tfie personal computer 1000. However, tfie LCD 10 of tfie digital camera 
1 has a resolution of 240x320 dots, and the display of the personal computer 1000 fias a resolution of 600 x 800 dots, 
for exanpla Tfierefore; tfie LCD 10 of the (figital carnera 1 displ^ the wh^ 
nmg out tfie image data. (X, Y) and (x, y) mtfie drawings derioteX-Ycoor^ 
1000 ^ tfiat of tfie digital c^Tiera 1 , respecth^ely, and tfie urvt cf each coordt^^ 
to the address of VRAiyi (Vkleo RAM). 

PI061I If tfie mouse cursor cfispiayed on the dspiay 1001 oftfiepersonalconputer 1000 is also reduced to be dis- 
pl^ed on the LCD 10 of tfie cfigital caniera 1, tfie mouse cursor is displayed as an ao 

Fig. 7(b), wfnch is very hard to be recognized on tfie LCD 10 of the digital carriera 1. To avoid this disadvantage; only 
tfiemousecurst^'tsnotrechicedtDbecfispl^edontheLCD 10 of the digital camera 1 as an arrow marked "Mouse 1" 
shown in Fig. 7(b}. 

[0052] accordance with the operation ol the trackball TR of the digitelcarneral, not only ^ 
screen of tfte personal corrputer 1000 but tfie nriouse cursor on tfie LCD of the c^gt^ 

manner. This aJkms tfie user to c6ck buttons on tfie window or to drag the icon, for example, by operating the mouse 
cursor cm tfie LCD of tfie cfigital caniera as if the user operates the persoriat computer 

Tfie relationship between tfie operation switches (mantpulatfon devices) of tfie cfigital camera and tfie manipUation 
devk:es of tfie persorial computer IS sfiown in Table 1 . As is apparent from tf^ 

to mo^ tfie mouse cursor but to operate tfie personal cornputer by operating tfie swrt^ corre- 
sporidrig totfiemariiipulatfondevrce of tfiepersorialcornputer 1000. 



Table 1 



Switcfies of tfie digital cam- 
era 


ManipulatkNn devices of the 
personal computer 


Trackball TR 


MouseM 


DOWN key 7 


t-eft button L of tfie mouse 


UPk^e 


Rigfrt button R of the mouse 


Quitter button 9 


Enter key EhTTER 


FL mode setting switch 11 


Escape key ESC 
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[00531 K the fuTKrtion key F2 is pressed^ the screen transte to the fi^ D12 as shown in Figs. 8(a) 

and 8(b). The function key F2 is used to specify a folder is trans- 

ferred to the perscmal connputer 1000. When the function k^ F2 is pressed^ tfte corrten^ 
is caDed via ttte generals controller 21 1 . Based on the COTiterits^ the persorial corr^^^ 

5 dialog for specifying a fokter to store the photo grap hed date on tf^ ofthepersorialcomputer 1000. Atthe 

same time^ as shown in Rg. 8(b)» the same diatog is displayed on the LCD lOof the digital camera 1. 
[0054] As shown in Rgs. 8(a) and 8(b)» if the foM^ VXXXVYY3\ZZ2. for example; is selected and then dkMed, the 
foider is framed. bi this state, if the OK button is dktol (the mouse cursor s moved onto the OK button by using the 
trackball TR. and then the DOWN k^ 7 is pressed), the datog is closed in a state that the fokier is selected. Arxf t^ 

10 saeenD12r^rnstothe screen D10. Thus, a fokier of the personal conrputer in which th^ 
stored can be specified by tfre cfigital csnera 1. 

[0055] htext,ifthefurK:tfonkeyF1 is pressed, the screen transits to the photographed dat^ 

in Rgs. 9(a) and 9(b). fo the furv^tion k^ F1, a function for executing a transfer of the photographed da^ 

camera 1 to the personal oornputer is prewously registered. When the furiction key F1 is pressed, a diatog showing that 

75 tfie^^Kitographeddataisbeingtrartsferredisdispt^edonthecfisplay^ 

9(3). At the same time, as shown in 9(b), the same diatog is displayed on the LCD 10 of the digital camera 1. This 
dialog includes an upper progress bar sfiowing the current transferring frame number arxl its current state and a lower 
progress l>arshowirig the total mimber of frames to be trarisferred and its By clicking the transfer stop but- 

ton, ft is possfole for the user to interrupt the transferring. After tfie com^rf^k^ or the interruption of tfte transfer, the 

20 screen returns to D10. 

[0056] In a case where it is too small for tfie user to recognize tfte p^sonal computer's saeen in a whofe cfisplay 
saeen D10, by pressing tfie furictfon key F3 twice; tfie display magnifk:a1iOT 
tfiat tfie thnnning out rate of the displayed data is 50%. in other words, anricmg 

(600x800 dots), theareaof 480 x 640dot5iscfisplayedonthelicMddisplay 10 of tfiedigital carnal (240x^0dots). 

25 That is, fhe image data of 480 x 640 dots is thinned out by 50% in both the horizontal arvi vertical directions, and is 
cfisptayed as the image data of 240x320 dots. In the saeen D11, a preferable display area is selected. 
[0067] If tfie fiffiction key F3 is pressed in tf^ screen D10, the screen DIO transits to a display area cfiar^ screen 
D11 in accordance with tfiecfisplay magnification rate cterige at the digital camera 1. Tfiough the display change area 
screen D11 shown in Rg. 10 is displayed on tfie LCD of the cfigital camera, the saeen ofthe personal conrYAiter remains 

30 DIO. ^ the saeen of the digital camera 1, a brokervfine frame is displayed at the left side of the saeen DIO, arxitfte 
mouse cursor is changed mtoa moving cursor. The broker>4ine frame sfxTws a displ^ area when tfie display magnifi- 
cation rate is set 50%^ and can be horizontally moved tiy operating tfte trackball TR. By pressing the function key F3 
agaori after the broker>-line frarne is nrioved to a desired position, 

sfiown in Rg. 1 1 (a). In tfie screen D20, tfte display magnSkation rate is different, but the relatfonship between the oper- 

35 ationnrierri>ersol tfte digits canriera and the persorialconnputer is tte 

of tfte saeen ol tfte persortal oonpub^ is displayed, vertfoal and horizontal scrol) bars ^e displayed. 
[0058] By pressing tfte functicvt key F3 tntfte saeen D20, tfte saeen D20 trartsits to a display area ch^tge saeen 
D21 as sftown nrt Rg. 11(b) in ^xordartce with tfte display rriagrtSfoation rate chartga Though the dsplay ma grttf fcation 
rate artd tfie size of tfte brokert-firtefr^nea^e different from tftose of tfte screen D11,theoperationistftesame35intfie 

40 screen D11. 

[fiOS3fl By pressirig tfte furtction key FSagabi, tfte saeen traisits to the 100% d^pl^saem 12. 
The 100% display screen means that tfte image data of tfte screen of the persortal computer 1000 is displayed on tfte 
saeen ol the digital carrtera 1 of 240 X 320 dots witftout thinried ouL Ortly the area of 240 x ^ dote 
screen ol tfte personal connputerlOCK) of 600 x 800 dots is displayed as sftown in Rg. 12. By pressing tfte functfon key 

45 F3, the saeen returrts to tf% screen DIO. 

[0060] As explained above, in a case wftere tfte dsplayedcoriterit on the tJCD 10 of the d is small, tfte 

user can enlarge it t)y changirtg the display magnification rate. Furtfter. wften tfte display magnification rate is cftanged, 
since tfte displ^ axtfirrrtatfon frarne for corrfirrning tfte cfisplay area is 
tfte nrtost approf»riate displ^ rnagrtificaticm rate can be set 

50 [0061] Tfte nrtagrt9k:atk>n rates are not IMted to two fixed rates o^ 
to one rate, tftree more rates^ or conttnuousty cfiange^bie rates. 

[0062] The data transfenring display saeen [)23,E)33, to wftkit tfte saeen [>20, C>30trartsite 
key F1 , is the sarne as the saeen D13 shown Rgs. 9(a) and 9(b), except that the display n^^ 
ent arvi the scroll t>ars are dsplayed on tfte saeen of tfte digital camera 1. The fokJer specifying saeen D22, D32. to 
55 whk:hthesaeenE)20. D30 transits Impressing the furtctfon key F2, is the sante as the saeen D12sh^ 

and 8(b), except tftal the dispt^magrtifk:atfon rates are differerit arid tfte sc^ displ^ed on tfte saeen of tfte 

digital camera 1. 

[0063] Neod, tf^ wamfftg saeen D40 w3l be expteanetL In a case wftere some wambtg is required as a system on 
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which the dgita! camera 1 is connected to the personal computer 1000, the screen transhs to the warning screen D40. 
The folkNwng is an example of a wamtrtg when the capacity of the hard disc drive of the personal corrputer became 
insufflctent during the data transferring^ with reference to Rga 1 3(a) said 13(b). When the capacity became i nsufficient, 
a warrting dialog is displayed on the center pOTticn ol the screen of the persorial Rg. 13(a). 

On the other hand, displayed on the LCD 10 of the (figrtal camera 1 is a warning message only as sfwwn in Rg. 13(b). 
Thereasontfiatthewarrurrgsaeenof the persortaloornputer arid that of the digital camera are different is as fbllows. 
[0064] In a case wfiere a warning dialog is to be displayed, it is required to convey some messages to ^ How- 
ever, as m^itioned above, even if the display 1001 of the persorialconriputer 1000 can ^jpropriately display a warning 
dialog, the LCD 10 of the digital cantera 1 niay not be able to ^ipropriately di^^ 

ferent resolutk^ of the cfisplay of the digital camera 1 artd that of the personal computer 1000. Accorcfingty although 
the screen of the digital camera and that of the personal computer are syrtchronized in a normal state, in a case wfiere 
a warrtingdiakjg is to be cfisi;^^ed,tf)ew»Tiirig message is surely corive^ in a different man- 

ner between the digital camera and the personal computer. 

<syrtcfnonized control of the screens of the (figital camera and tfte personal computer) 

[00651 syncfuonized contrd of tfte screen of the digital camera and that of the personal computer will be 

explairted as follows with r^erice to the flowchart of Rg. 14. 

1. In a case where an event is occurred in the personal computer. 

In step S1301 (hereinafter referred to as 'S1301* or tfte sinnaar), it is determined if tfte personal computer 
detected tfral an event, for example, the cfigital camera is conrtected to the p^sonal computer, the key board or the 
mouse is operated, an error occurs, an intenrupt signal is received, occurs. K 

S1301), tfte fact tfmt an everit occurs artd tfte ooritent of the event as weU as the position of per- 
sortalconrf)uter, is noticed to tfte digital cantera in S1302, artd the resulted screen of 

the personal computer in SI 303. Tftus, the VRAM (video RAM) data of the personal computer is updated. There- 
after, the persor^ computer trar^mits tfte VRAM data to tfte digital camera in S1304. 

In Step 131, if the dkptal camera 1 receives an event sigrtal from the personal computer 1000, tfte digital canrt- 
era 1 artalyzes it to deterrrtine if a warrtnrtg is oortcented with an error in S132. If NO in S132, tfte digital camera 1 
w^ to receive a VRAM data from the persortal computer 1000 in S133. 

If tfte digital camera 1 receives the VRAM data fnsn tfte persortal computer (YES in S133), a coorcfinate trans- 
formation is conducted in S134- This tga n sformat io n is to allocate tfte coordinate (X, Y) of the VRAM data transmit- 
ted from the persortal computer 1000 mto tfte cooRtinate(x,y) of the VRAM of tfte digital camera 1. The process 
differs dependirtg on the currerit screen mode of tfte person^ computer 1 000 or tfte d^ 

tfte screen of tfte personal ccHrputer 1000 has 600x800 ctote, tfte screen gI the (figit^ has 240x320 

dots and that tfte screen of D10» D12 or D13 in wfitch tfte wftole scre^ of tfte persortal computer is displayed is 
(fispl^fed, X and y wOl be allocated to x=32Q/800*^X y^4O/G0O * Y, respectively. 

After tr an sfor m ing tfte coonfinate, in S135> tfte received data are allocated on the VRAM afdress (x, y) of the 
digital camera I.Thi^ tfte screen of tfte (figitaicanrtera 1 a)iricides with tfte s^^ 

Further, in S135,orily tfte data of tfte mouse cursor are formed by tfte digital canrtera 1 based on tfte position data 

received in S133 artd updiated on tfte alloGated data. 

If the e^ent received in S132 is a warrtm^ a warritrig screen D40 is displayed in S1%^ 
Thus, tfte pwocess in a case wftere an event occurs at tfte personal computer side terminates. 

2. In a case wftere an evertt is occurred in tttedig^ camera. 

If an event occurs in tfte cfigrtat camera 1 by operalirtg tfte switches of tfte digits in S137, tfte corttertt 

oftfteek^andthecoordirtate(x,y)at«^ttcfttfteetferrtocairsarenoti^ S138. 
In Step 1305, tfte personal computer 1000 receives tfte event and analyzes it to transform tfte coor^ 
Y) corresportdmg to tfte screen of tfte persortal computer 1000. Tfte transformation can k)e pe 
X=800/320 X arid Y==60Q/240 • >t each of wNcfi is a reversed operation e^ 

sfort. Then, in S1307, tfte result of tfte event is disp l aye d on tfte screen of tfte persortal computer 1000 artd the 
VRAM data of the personal computer 1000 is updated. In S1308, the VRAM data of the personal computer 1000 
is transmitted to tfte digitel carvtera 1 . 

On the other hand, in SI 39, the digital camera waits the updated VRAM data of the personal computer after 
notifying tfte personal conputer 1000 of tfte occurrertce of the event in S138. If the digital cantera 1 received tfte 
data, in S140, a coordinate trartsforr na tion which is sirnilar to that in SI 34 
the VRAM of the digital camera 1 in S141. 

The reason wfty tfte event is nctffied to the personal computer IWX) to update the saeen corresponcfingtothe 
event at tfte persortal corrputer skte and tften the updated saeen is transmits 
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tbilcws. If calciiated based on the (x,y) system whN:h is poor in ^ 

oonrectedbythe(X Y)system^aa)nrpiitationalenoroc^^ disorder of the personal oom- 

puter tOOO. 

A method for registernng an action to function keys will be explained with reference to Rg. 15. By simuHane- 

5 ously pressirig both the function Ft arid the shutter button 9, the screen tr^^ 

rtal camera 1 is connected or not connected to the personal computer 1000. In this embocfiment the currently 
registered action of the function key F1 is displayed as a boldfaced characters with an underfine, and is changed to 
the next function in turn by pressing the UP k^ 6/the DOWN key 7. By pressing the shutter button 9, the changed 
result become effective and the screen returns to the original saeen E>50. By pressing tfie PL mode settir^ key 1 1 , 

10 the changed results become inv^id and the screen returrs to D50. In this embodiment, examples of the action 
include idatatrarisfer^gi which the in^ge data photogra ph ed by the cSg^ 1 is transferred to the personal 

computer 1000. ^specrfyirig data transfer destinatkmfiDkier* which is use^ image data photo- 

gr^ed by the dgital camera to the personal computer, "changing tfie screen magnifkation rate*" which the 
screen display magnification rate of the digital camera 1 is changed when ttre digital camera 1 is connected to the 

15 computer tOOO.'lurntrtg off tfte power source the personal COTiputer^.^ 

computer", "executing an applk:ation in tfte personal computer* and Tiansferring the image data to tfie personal 
computer immecfiately after ph ot o g r ^ j h ing". Hcwever, the present invention is not Kmited to tfie above. 

[0066] The terms and sentences used hi this specif ication are seJected only fw dear explanation of the present inven- 
20 tton, and not limiting the present invention. There are marty nriodifcations and substituttoris witfiout departi^ 
spirit and scope of the presem inverition. whk:h is delined by the ^)pe^ 

Claims 

25 1. A camera system conriprisng a canriera for pftotographing an object arid acq^ 

nector provided to said camera and connectaUe to a computer, a manipulation member provkied to said camera, 
arxl detector prnnded to sakf camera, sakf detector deeding an operation of said manqputation member, said cam- 
era system t)eing characterized in that: 

30 said camera system further comprises: 

cmtput niearis provkied to saki cariera, said output nrieans outputs 
sakf detector via saki connector; and 

fuTKtion means for making ttie computer connected to sakJ camera via said cortnector rec0ve the sigr»l and 
control a screen of a display whk:h functk>ns tog^fier with tfie computer based 

35 

2. The camera ^stemacoorcfing to daim 1, wheremtheoperatk)nof sakimari9)ulattonnrienrto 
for transferring ffviage data aa;u»^ed by saki caniera to tfie o)^^ 
tied Ibkler is dtepiayed on the display. 

40 3l The camera ^stem according to daim 2. wheresn if tfie capacity of the specified fokter is insuffkient, a warning 
screen is displayed on tfie cfisplay and warning informatfon is transmitted to said camera. 

4. Tfie camera system according to dam 3, wfierein sakf camera is provkied with an image display for cfisplaymg a 
warning screen different from tfie warning screen cfeplayed on the display based on tfie warning information. 

45 

& Tfie canrtera system accordirig to claim 1, wherein sakf camera is provkfed with an ira 
t^iter detects a aymectkyi of sakf canrera arid tr ar isnrats display date 
urider tfie mstructfon of saki forictfon nrie^is, and wherein saki camera oori^^ 
t>ased on tfie (fisplay data received from tfie computer. 

50 

6. Tfie camera ^fstem acooning to daim 5, wfierem sakf image display displays t>y tftinning out tfie display date 
based on the cfifference between the nunnber of pixels of sakl image cKsplay and tfiose of the display functfoning 
togetfier with the computer. 

55 7. Tfie carriera system accordmg to daim 6, wfierein tfie display date indudenmise a 
tfie nriouse cursor display date are displayed on sakl tniage display witf^ 

8w Tfie camera ^stem according to daim 6^ wfierein sakf camera includes a man^pulatfon member for instructing a 
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change of dispiay magnffkation rates of saki vr^ 
by changing a thinning out rate of the display data VI 

9. The camera system according to daim 8^ wherein said camera displays a frame showing a display range to be 
changed on said inriage display in resportse to the operation of said nriant^ 

ia The camera system according to cSaim 5. wherein the display data indude data coTK 

11. The camera system according to daim 10, wfterein said camera is c^)able of transmitting the image data to a 
fdder specified in the computer, and wfierein tfte data concerning warning data are data showing insufftd&u:y of 
capacity of ttie folder. 

12. The carnera^^stem according to davn 10, wherein said inr»ge display disp^ 

wamang screen displayed on the display functioning tog^her with the computer based on the data concerning 
warning data. 

13w The camera system according to daim 1, further coiripribiny: 

a rnenrwry provided to said cainera tor registeriri g an operaticm for the corr^^ 

specify means which cal Is a registered conterrt from said manory and specifies an operation tor the computer 
teased on the registered content when operatedL 

14. The carnera system according to daim 13, the operation indudes a trarisfer of tfiei 

15. The carrtera system according to daim 13, tfte operation is to specify a folder for transferrirYg the irnage data to the 
computer. 
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SCREEN OF PC (D12) 
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